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THE COVER 


This month's cover photograph is one submitted by 
Joseph Beeman, MeD., Director of the Oregon State Police 
Laboratory, and accompanies his article on the small Lit- 
trow Spectrograph, presented in this issue. 
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Responsibility for all statements made in material 
published in this bulletin rests with the author of the partic- 
ular contribution; neither that material nor the editorial com- 
ments appearing herein are to be considered as necessarily re- 
flecting the views or opinions of the Missouri State Highway 
Patrol, nor the Laboratory of that Department. 


TO THE READERee 


One month ago, 9 little delayed, and perhaps not so 
large as it might have been, “THE TECHNICIAN" was intro- 
duced into the field of Poliee Science Literature, 


When tho response to it has been determined, we will 
discuss that reaction in theso pages, 


Our first issue was mimeographed, Costs of printing 
a publication of this sort, particularly when they must be 
paid ontirely from subscription fees derived from such a 
small group within the police profession--are oxccessivos 
It is possible that wo will obtain a greater number of sub- 
scriptions than is coxpectede If so, printing facilitics 
may be obtained or arranged fore Perhaps some other dew 
partment has such facilities and will cooperate with us in 
this venture, Reproduction of photogravhs is possible at 
present only on a limited scalece. 


If an organization or socicty is formed and this pub« 
lication accepted as its official bulletin, printing facil- 
ities, supported by advertisoment, couid readily be obtain- 
ede Tho Highway Patrol is naturally prohibitcd from en- 
gaging in commerical enterprise. Should woe accopt com- 
mercial advertisement, cven though merely for the purpose,of 
defraying printing costs, such action might result in crit, 
icism. 

If "THE TECHNICIAN" were published in the nome of an 
organization, as its official bulletin, there could be no 
objection to such a moves 


The reader may wonder why we have undertaken to ini- 
tiate a publication on so insecure and indefinito a masis. 


The answer lies in the fact that we hope that "THE 
TECHNICIAN” will be of such interest to the police lab- 
oratory technicians and others throughout the country, 
that thoy will sec to it that it 4s properly supported, 

The growth and charactor of the publication rests in their 
hands. The Laboratory of the Missouri State Highway Patrol 
has organized tentative plans for,.and has begun the dis- 
tribution of it, However, it is to be regarded as a pub» 
lication by and for technicians everywhero.. It is yours, 
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not ours. Your suggestions, criticisms, and comments will 
be appreciated. They will be carofully considered, and if 
thought practical will be incorporated into the publication, 
"THE TECHNICIAN" should be looked upon more or less as a 
corporation, in which cach of you, the roaders, has pure 
chased stock. As more cffort, timc, and moncy, is put into 
the “eorporation" so will the value of that stock increase, 
"THE TECHNICIAN" will then be as a mirror, roflocting the 
attitude, views, and opinions, of the ontire technical phase 
of the police fiold. 


We note with interest the announcemont in the Marche 
April, 1943 issuc of the JOURNAL OF CRIMINAL LAW AND CRIM- 
INOLOGY, of the formation of an “American Socisty of Ques- 
tioned Document Examiners." Azain is brought to us the 
realization of a need for a similar “American Socioty of 
Police Laboratory Technicians." 


We, the editors, aro not magazine publishers, Our 
traiuiug nas boon in the analysis of physical evidenco 
found at the scenes of crime, and in the preparation of 
that material for use in the Courts of Law. If wo scom 
at times to lack skill in the handling of literary matorial, 
or if the importance of other dutics imposed upon us causes 
delay in printing and distribution of the publication, it 
is hoped that our roaders will be tolcrant. We will do our 
best to express the intcrost and attitudes of tho various 
workers in the ficld.e We will continue our cfforts to on= 
courage a better cooperation between these workers. To ad~ 
vance suggestions on standardization of practices, and to 
encourage the formation of a socioty which will represent 
these intorests. 


THE EDITOR. 
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MAGNIFICATION vs. DIAMETERS 


By John E. Davis 
Technician with the Laboratory of the Missouri 
Stato Highway Patrol 


In roading articles of a scientific nature, one often 
finds difficulty in interpreting the authorts illustrations 
due to variations in the methods used forthe cxpression of: 
magnification of photomicrographs. 


Probably some of this difficulty is actually due to tho 
writer, who may fail to properly label his illustration-- 
that is, he may use an incorrect torm in oxpressing the mage 
nification, not roalizing that there is any difforonce in 
the meanings of tho various modes of exprossion. 


On the other hand, probably it is moro frequently the 
fault of the rcader who does not know just how the caption 
should be interpreted, cither because he likewise does not 
know that the expressions vary in meaning, or because he is 
not sure that tho writer correctly expressed himself. 


Just for oxample, lot us suppose that an illustration 
appears in a toxt, and is labeled as follows: "Photomicro- 
graph of » 60-xX." Now just wheat docs "60-X" moan? 

To the reader who may never before have seen the particular 
object represented by the photograph, but who has some know- 
ledge of microscopy, he will probably conclude that it was 
takon with 2 10-x objective and 2 6-x ocular, which gives 

a magnification of approximately 60 diameters. This may bo 
the correct interpretation, and it may net bee A sccond 
roader may infer something entiroly @ifforent from tho dos- 
ignation.s To him, the caption will mean that the illustrated 
objcct--as it appoars in the teoxte-is 60 times as large as 

is the object itself, And one roador may think of it as 60 
times as largo in aroa, another as 60 times as large in diam- 
eters. Of those, the lattor viow would be moro likely to bo 
correct. But thon thero appears a socond question. Namely, 
did the caption rofor to tho sizo of tho illustration in the 
text, or doos it rofer to tho sizo of the original photograph 
submitted with the manuscript, which may have been much larger 
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than that appearing as an illustration in the toxt. 


It may appear, ther, that 60-X, or 270=XK, or 900-X, 
docs not satisfactorily express the author's meaning to ao 
roadore Particularly may this bo true in those cases in 
which tho reader is not likely to have had a sciontific 
background, but in which he docs desire to correctly under- 
stand the photographic illustrations. 


If the author has not, at outsct, explained just what 
he means by the expression he has usod in designating "mag- 
nification", then they might almost as woll be loft off. 
And how many times docs one see such cxplanations in the 
texts? 


A second mothod, commonly uscd for the expression of 
"maent fication" is the term "diamctors". 


This moée of oxpression is probably somewhat better than 
the use of "X", for at least it excludes the intcrpretation 
which might be made regarding arca. Otherwise, howevor, it 
involves tho seme difficultios of undorstanding. 

"100 Diamctors", may mcan that the author used a 10x 
eyepiece, and a 10-x objective in making the original nog- 
ative. 

It may also mean that the diametor of the object as seen 
in the print (in the text, or in the manuscript--??) is 100 
times as groat as it was in the original object. 

Which is the correct meaning? Probably tho former, but 
if no explanation is given how can the reader be certain? 


A third mothod of expression may be utilized. This is 
by use of the word "magnification". Thus a photomicrograph 
may be designated as having a “magnification of 100". 

To the reader, this may havo loss moaning than "diameters", 
and be of no more significance than if the expression had been 
as "100-X",. 


A fourth method might be used. This would be by a des 
ignation, not of the illustration or anything abut it, but 
rather of the objective and ocular used in producing the nog= 
ativee Thus a picturo would be represented as a "Photomicro= 
graph of » LO=x; 10-x." or as "45=x; 10=-x." ctc., in 
which the power of tho objective were first given, to be 
follownd by the powor of the ocular. 

This method would be tho only one which could satis- 
factorily oxpross to a ronder the "magnifiontion" of an ob- 
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ject in the absonco of any explanation of the nuthors moan= 
ings It has a disadvantage, howevor, in that it presupposos 
a knowledge of microscopic lonses on the part of tho readore 
Even so, it is probably better than the abovo montioned ox= 
pressions, yot it is scldom or novor usode 


What solution can be offered, then, which will provide 
for these difficultics? 


There are twoe In the first placo if magnification is 
going to be exprossed by any of tho first throoe methods dis- 
cussed abovo, the author should stato explicitly just what 
he means by the cxprossion ho has choson to usc Secondly, 
there should be established a moro uniform meaning for those 
terms, and a standardization on tho use of one or moro of 
thom, in which each expression has a particular and like 
meaning, both to the reador and the author. 


Lot us considor for a moment the compound microscope. 
The designation of the power of tho objective, and of the 
ocular, ropresents on expression of the rolativo diamoters 
of the image produced with that lons, and of the diamotor 
of the objoct itself. 


Accordingly, when using 2 10-x objective, wo know that 
the objoctive is magnifying the object ton diamotors. If a 
6-x cyepicco is used (an oyopicce magnifios tho image pro# 
duced by the objective, and not the objoct directly) this 
eyepiece mgnifics the objoct-image 6 timos, so thet a final 
magnification of 60 rosults. 


Now this oxpression of "60" as a final magnification is 
purely arbitrary--sonmething which is not fully realized by 
many individuels who use the microscope. It docs, however, 
express approximtely the rolative size of the image as scen 
by the individual looking into the instrument, with tho size 
of tho actual objoct boing oxaminod. More precisely, it ox- 
presses the diameters of the imago as it would appear at a 
distance of 250 millimetors from tho "Ramsdon Disc".* This 
would be a little over 250 millimotors from the uppor sur- 
face of the ocular itsolf. 

To proporly oxpross magnification of a photomicro- 
graph, it must be. oxprossod.in torms of the rolativo size 
of the drings.ad it appotrs dn thie particular plano, and 
the size ofthe objodt desolts Heties, for Heourute dos- 
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ighationsy it bocomes Hodessary to enlibrate onos dbjectives 
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and oculars by projecting onto s ground glass screen placed 
in this position, tho image ofa stage micrometer or othor 
convonicnt scale, and measuring with a calipor, the diam- 
oters of the imago produced. For this roexson the true mag- 
nification--as thus detcrmined--may bo somewhat different 
from a mere multiplication of the powors of the objoctive and 
oculars, inasmuch as they can only be made so accuretee A 
10-x; 10-x system might therefore give an actual magnification 
of only 95 diameters, rather than the 100-x which would be ob- 
taincd by more multiplication. 

In making thoso determinations and calibrations, theo 
body-=tube of the instrument should be accurately set. (170 
mm for the Leitz instrumont, 160 for others) 


There aro two types of magnification. One is mag- 
nification with rosolution, (which might bettor be tormed 
"angular magnification"); the other is empty magnification. 

When one usos a handslons, or a microscope, not only 
does the imago appear larger than the object being cxamined, 
but deteil is brought out which could not even bo seen with 
the naked eyoe This is rosolution. The ability of a lens 
system to show as separate and distinct, characteristics 
which wore only visible "en masso" with tho naked oye, is a 
foature of its "resolving power", The higher the resolving 
power, the greater the amount of detail which can be scen by 
its uSd-e« 

"Empty magnification" is mere enlargement without any 
increase in the amount of detail which is discernable. If 
a negative is put into a photographic onlarger and “"blowm- 
up", it is enlarged, but no new detail is discornablo which 
was not avparent in a smaller print cr in tho negative ite 
self. It moroly has spread the whole image out over a 
larger area and made it loss difficult to observe the smaller 
points. 


*Tho “Ransdon Disc™ is the point or region at which the light 
rays loaving the eyopiece cross to form the inverted cone of 
light rays which produce the image. Light rays leaving the 
uppor lons of the ocular are convergent. They therefore cross 
at a point just above the ccular, and "fan" out in the form 
of an invorted cone. The point at which thoy cross is knom as 
tho "hamsdon Disc" or "Ramsdon Circle". It is not a point, but 
rather a small circlo or disco. 
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In the microscope, it is primarily the objective lens 
which docs the resolving. Consequently the objective is more 
important than the ocular from that standpoint. 


As illustration of this, if one takes ¢ certain object- 
ive and examines somothing just within the limits of its res- 
olution, and thon changes to a lowor o epiece, while the ap- 
paront sizo of the image will bo docronsod, cho resolution 
will avpear to have romainod about the seme, The offect on 
rosolution, of the oyopioecs, is rolativoly smolle 


In oxprossing microscopic magnification, wo must oxpress 
it in such a mannor that some indication is givon of tho ros- 
olution obtained, and not so much as to tho apparont imago 
sizoe It is just for this ronson that tho plane at which mag- 
nification is moasurod (250 mm from ocular) is fixod and tho 
sano rogardloss of tho lens systom utilizode 


TT wo should sot a microscope up with a 10x objective, 
and a 10-x ocular, and project tho image oxactly to 250 mm, 
from the Ramsdon Disc, if the lensos wore porfect, tho diame 
eter of tho image would be oxactly 100 times the diamotor of 
the object, Further, there would be apparont a cortain a= 
mount of rosolution--that is, dotail would be visiblo which 
could not bo scen by naked-oye oxamination. 

If wo should now move our ground glass out to 500 mm. 
from the Ramsdon Disc, the image would appear 200 times as 
large (diamotrically) as the object itsolf, and twice as 
largo as the imago had apnoared at 250 mm from the Disce 
Howover, no increase in resolution would be observable. Tho 
Gorroct magnification of the object is still "100", and not 
"200" as somo might suppo Sc¢ 

In order to got a magnification of 200, it would be nec-= 
essary to chooso an objective of 20 power, and an ocular of 
10 vower, and then oxamine the objoct, If tho image of this 
wore viowed on a sercen 250 mm from the Dise, it would appear 
as largo diamctrically as the other image (mentioned above) 
had apvoared a mm from the Disc, However the resolution 
observed in this image would be groator than that which had 
appeared with the provious lons systom; magnification would 
be correctly oxpressed as 200, ; 

It is just for this reason that wo uso higher and higher 
power objoctives, If such woro not truco, it would only be 
nocessary to move the negative farthor away fron, or closor 
to, tho Ramsdon Dise to incroaso or dacroase true magnification, 


(8) 


From this we seo immediately that magnification of photo- 
micrographs can be correctly oxpressed only in terms of the 
rolationship betwcon the actual size of the objoct, and tho 
image as it would appear at a distance of 250 millinotors 
from tho Ramsdon Disee Rogardless of the sizo of tho nogativo, 
or of tho prints made from that nogative, or of the repro» 
ductions made of that print, magnification will be corroctly 
exvressod, (practically spoaking) if the author has dosignated 
it in terms of tho image in this one particular plane. 
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For ordinary purposes it is satisfactory to nercly mul- 
tiply the powors of tho objective and ocular together, inas- 
much as extronoly accurato designations are not gonerally 
necossary, and since the powers listod, are gonerally roughly 
accurate 
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Let us now take up the consideration of the torm “dian- 
eters". It is tho writer's viow that this term should be 
reserved solely for an exprossion of the relative size of the 
actual objoct and of the apparont sizo as it is viewed ina 
print or reproduction. Honco, no iden of resolution would bo 
obtained, nor any kmowlodgo ¢f the amount of resolution which 
was yvrosente 

Exprossing the facts in torns of "diancters", thon, ono 
would see thet the image of the 10-x; 10-x lens systom at 
500 rm. from tho Ramsdon Disc, would be tho same as if a 20—x; 
10-x were used and the negative placod (or the imege viewed) 
at 250 mn. from the Disc. Both would have a diameter oxproess- 
ion of 200. Nothing would be implied as to rosolution. If 
these images were photographed, and these prints roproduced 
only half as large (diamotrically) in a text, then tho dian- 
eters would both be 100. 
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The same would bo truce of any nogative placed in an en~ 
larger and increased dianotrically in tho print. Ifa4x5 
inch negative is used to make an 8 x 10 print, wo have in- 
croased the "dinmotors" of the imagoe No resolution has been 
addcode 

If this original 4 x 5 negativo had boon oxposed at 250 
mie from the Remsdon Dise, and a 45-x; 10-x lons systom usec 
the nogni fication would bo 460. If a contact print wore made, 
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tho print would have o magnification of 450. The 8 x 10 on- 
largamont, however, would have a magnification of 450, but 
a diamoters oxpression of 900. 


From all this, it becomes apoarent that, unless an 
author chocses to specify exactly what he moans by his ex- 
pressions, that he should use both mothods in combination-- 
that is, designating magnification first--as oxpression of 
rosolution, and diamotors socondly as expressing the rele 
ative size of the image which tho ronder will see and the 
diameter of original object pictured. 


we will then have more or less standardized on a mode 
of expression which will present illustrations in their truce 
light. 


"Magnification" must refer primarily to resolution, and 
thus be an expression of “angular magnification", whereas 
"diameters" must be reserved for expression of relative size, 
rogardless of the angular magnificeatione* 
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Reference to the illustration presented below will clar- 
ify the discussion. 


Position "A" has a diamoter equal to that of "C", and 
twice that of "B", If the diamcter of "A" is 2 inches, then 
that of "B" is only 1 inch. That of "C" is likewise 2 inches. 


Tho "Dinmetrical magnification" thon, of A and C are 
identical, and that of B is only one-half. 


*Such angular magnitaication would mean more if the power des- 
ignation of the lens systems omployed wore also listed, for a 
lO-x; 10-x system would give the samo angular and dianctric 
magnification as 1 20=x3; 5=x system, yot the latter (due to 
the fact that the »bjective would probably have a higher re= 
solving power) would show a zrcator final resolution. Ac- 
cordingly, photomicrographs would be listed as "45-x; 10-=x, 
200 diametors", or any othor number cf cienmotecrs depending 
on the sizo of the print. If moro accurate oxpression of 
the magnification wis dosirable, the actual calibrated an- 
gular magnification should bo prosentedc also, as 45=x; 10=x, 
429 magnification, 200 diamoters". Complicnted?--Yos, but 
meaningful s 
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The "Angular Magnification" however, of A and B are 
identical, whereas that of C is twice thet of these two. 


An image at position A, with a diameters of 2 inches, 
is not equivalent in resolution to an image of the sane ob- 
ject at C, with an identical diamoter. 
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It may be of intcrest to bricfly ciscuss the methods 
which might be omployod in tho dotermination of "diamotors" 
of a print. 


The ciamoters of an object as it would appear on the 
ground glass screen will varv directly as the distance from . 
the Khwasdon Disc. Thus, at 500 mn. from the Dise tho image 
will be diamctrically twico as large as it would be at 250 
mme Consequently, it is a simple matter to calculate the 
"diameters" of an object on any print made, by first cali- 
brating tho lons systom and then figuring out tho rolation- 
ship botween the size of the object in a finished print, 
and the size of the image at 250 m. cr of the object it~ 
self. 


Suppose that a stase nicromctor is used, and tho image 
projected on a scroon at 250 rm. using 2 10-x; 10=x systom. 
Let us assume that a moasurenont shows two lines 0.01 mm. 
apart on the stago micrometer to appoar 1.0 mm. apart on tho 
scroon. The magnification is then exactly 100. At this 
point the diancters is also 100. At 500 mm. from the Rams- 
don Disc, the magnification will still be 100, but the dian- 
etors will be 200, for thore the Lincs will appcar to be 2.0 
mai. aparte At 125 mm. from the Dise the magnification is 
still 100, but the dciancters is only 50 inasmuch as the linos 
now appear to be 0.5 mm. apart. Should this last image bo 
photogrephed and the negative placed in an onlargor, by on- 
lerging two diamcters the "diamoters" in the print would bo 
100, and would show just as much dotail, (practically spcak- 
ing), as would a nogative placod originally at tho 250 m. 
plane, othor things boing cqual, (film emulsion, lons 
qualitics, ctc.) 


If ono uses a camera which always remains in tho same 
position, (as with some of tho Leica attachments c.g.) a 
stago micrometor may be photographed, and this photograph 
compared by mcasurement with a measured image of the scalo 
at 250 mm. anc the diameters of the negatives takon at that 


(171) 


(12) 


position always mown. The by projecting this scale onto 
& rulc, one can adjust the position of the onlarger leys 
to produco images of any cosired "diameters". 


In making the calculations, a formula such as the 
following may be uscd: 


| True magnification of "Diamctors" of the image 
the object as calibrated as viewed at any othor 
at 250 mn from Ramsdon distance from tho Disce 
Disc. 
= 
250 Distance in nillimoters 


froin the Dise to the point 
at which the nogative is 
placed or tho image viow- 
cde 
This, of course, gives the "dianctors" of the negative, 
and not of final prints unless they be made by contact print-~ 
1Inge 
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A MODIFIED HARTMANN DIAPHRAGHM FOR USE “ITH THE BAUSCH 
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AND LOMB SMALL LITTROY SPECTROGRAPH 


(De sa ere 


By Jvsoph Booman, MeDe* 


The peusch and Lomb Small Littrow Spectrograph has been 
utilizod by some police laboratories bocause of its sensi- 
tivity and rolativoly low cost. Ono disadvantage of the 
instruncent is the difficulty in tho comparison of spoctra 
to detormine idontity or to accuratcly measure wovo-longthse 
To ovorcomn?s this difficulty in part, a modified Hartmann 
Ciaphrazhn was constructod in this laboratory anc has been in 
satisfactory uso for ovor two yoars. No originality is 
claimed for the use of theo Hartmann dciaphreghm by which spec- 
tra may bo diroctly comparods it is a voll Imown dovico on 
the larger spoctrographs. The low cost and simplicity of 
the device wo aro using suggests that it may bo of valuo to 
owmors of the Snell Littrow Spoctrograph. 


Figure 1 is «a viow of tho diaphraghn. A fixed netal 
channel (A) is constructed from = small nanceplate holdor; 
this is attached to tho spectrograph by means of tho conter 
scrow on the front of the instrument. A hole (B) 3 mm in 
diameter is drilled in this channol ciroectly in front of the 
slit oponing. <A sliding picce of notal (C) has two 3 rm. 
holes (MN) Ayillee in it. Over the top half of ono holo and 
the bottom half of the other hole is soldered a strip of 
motol. White cots indicato when ocithcr of the holes is in 
front 2f tho slit. 


In usc, & speetrun of ono substance is teakon through 
the holo with the top half covered, tho sliding strip is 
slid ovor until tho hole with the bottom half covered is 
in front of tho slit and « second comparison spectrum oxposed 
without moving tho film holder. Figuro 2 is « spectrogran 
(positive) cf a silver clloy containing lond (ton) and lead 
(bottom) takon through this diaphraghn; tho coincidconce of 
the load linos is apparont. 


*Tho author 18 tho Dirootoy ~f tho Crino Dobtoction Lob- 
oratory, Dopartmont of Stete Polico, Univorsity of Orogon 
Mocical School, Portland, Orogon. 
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Editor's Note: 

Application of the spcetroscope and spectrograph to 
police laboratory vrobloens is of especial interest. Dis- 
cussions of vrobloms, and ceases in which the spoctrogreaph 
is used or has proved of valuo would bo approciatede Wo 
havo noted in vast issucs of the BeC.J. Bullotin of the 
Now Yorl: Stato Police a frequent roforonce to avplication 
of tho spectrograph in analysis of soil samples. 

Original resoarch probloms in this ficld are numorous. 
“ithout doubt, wo in the Police Laboratories have hardly 
"scratched the surfece" as regards application cf this 
instruncnt to criminal investigation. 
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TECHNICAL NOTE 


* * & 


We note a tendency in writings (both fron this 
laboratory anc others, to use the terns "blood-group" 
* and "blood=typo" more or less interchangeably. Act~- 
* uall- the torm "Blooc-typo" should be usod in rofor- 
* ence to the "NM" and "N" factors, and not in rofor- 

* once to tho "A", "BY, "AB", and “"O" factors. In the 
* 
* 


more rocont writinss »f tho serSlogists may be soon 
the more procise use «f these torns. Probably thoy 

* were used inciscrininetly before cCiscovery of tho 

* sub-groups. However, insofar as is possible wo 

* should follow tho terminology of the particular ox- 

* perts whose work it is to fornulate the "rules and 

* rogulotions" of any perticular ficld. Accordingly, 

* the torm "blood-group" would designate tho "A" and B" 

* factors whoroas "blood-typo" wuld designate tho "! 

* and N" factorse 
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Foroword by the Editor: 


Gonerally speakin:, tho handling of physical ovidonce-- 
that is, the scarch for anc prosorvation of it before trans- 
mittal ts the laboreatory--is not the job of tho laboratory 


tochnician. 


In tho future, as the necossity for correct presorvation 
of ovidontiel matoricl is moro fully roalized, possibly it 
will be more cormen to find the laboratory man assigned to 
the eollection -f evidence as well as to tho analysis of ite 
Such a procedure would havo both advantages and disadvantazos, 
noither of which will be mentioned hore. 


At the vrosent tino, it is usuclly the cuty of non- 
technically trained invostigators to scarch for anc preserve 
evidences. It is not only nocossary for thon to become aware 
of the propor procodures to follow in handling that evicenco, 
but they should als» have a Imowlodge of what coterninations 
the Inhoratory ean make on thet type of ovidonee which thoy 
have collected. It is*the logical »vrovinco of the tochnician 
to inform tho invostizator as to the nvrobablo significance of 
his evidonce. 


It is for this reason thet wo include in "THE TECHNICIAN" 
discussions of tho correct hendlins of cvidenco, anc tho ro-= 
lntionshin of the laboratory to the investigator. Tho non- 
technicel roacor may benefit ciroctly fron the ciscussions; 
the technical ronder will loarn sonothins of the mnotheds which 
ho my follow in informin; othors -f these facts. Tho work 
of the laboratory technician is s- closely associated with 
the physical evidonee brought in for analysis thet ho can 
searcoly afford to disregard the mannor in which it wes handled 
prior to his receipt of it. 


The following crticle, submittod by R. F. Borlonstcin, 
is tho first of this type to bo printod in those pages. 
Others will probably follow. 


- + - 
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CRIMINAL INVESTIGATION AND THE POLICE LABORATORY 


By Re F. Borkenstcin 
Director of Indiana State Police Laboratory 


Tho use of scientific aids in both criminel and acci-~ 
dont invostigation has come to the front in the past decade, 
and now a progrossive court expects officors presonting cases 
to use overy means available to presont tho facts as thorough- 
ly and graphically as possible. <A witness can testify that 
ho saw some spots which might have beon bloodstains, but how 
much more impressive it is to show a photogranh of tho loca- 
tion of the spots and employ oxport tostimony to the cffoct 
that uualysis of the spots show that they are blood, and 
furthormore ore human blood, 


A medical doctor uses a few of the sinplor instrumental 
aids himself, such as a stethoscope, but if the requirencnts 
in a diagnosis are moro complicated, he depends on the eclini- 
cal laboratorye It would bo vory cifficult and hardly satis- 
factory for him to make his owm Wasserman tests, X-Ray oxan- 
inations, atc. Those should be left up to specialists, Tho 
laboratory is brought into uso whenever he wants to gain a 
knowledgso of something that is beyond his ordinary senses. 


Tho investigator can only sco or learn a limited amount 
from a caroful visual examination of a crime or accident scone. 
He can usually find many bits of ecvidenee which might bo of 
some valuc, but he often cannot really know how valuable in 
his own mind. The laboratory may then come to his aid. 


There is a certain art in mowing how to uso the facil- 
ities of the laboratory. First, it is nocossary to Imow what 
can be done, and scconc, how to prepare evidence for the labe= 
oratory in order to preserve tho evidontiel intogrity of the 
material boing submitted. <A sood investigator will went to 
lmow the facts rathor than to guess. 


It is obviously impossiblo for overy police departnent 
or shoriff's offico to maintain o laboratory. <A complete 
polica laboratory is quite oxtensivo. No two casos arc cx- 
actly uwlike, and overy kmown selonce and tochniquo can be 
usod to advantage et some timee Tho usual police laboratory 
is equippod to handle all of the common tests and examinations 
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and to know whore to go for those that go beyond its scopos 
The greatest virtue that any investigator in the ficld or 
any technician in the laboratory can have is tho ability to 
roalizo end accept his limitations, and to uso spocialists 
to take up where his ability loaves off. 


Sciontific methods do not replace the old routine moth- 
ods of investigation. They simply take up where the oldor 
mothods loave off. 


If, during the course of any investigation, 2 confound- 
ing situation arises which puts a question mark in the mind 
of the invostigator, or that would make his opinion e® gucss, 
all possible moans to clarify tho point should be used and 
these moans might be of sciontific naturo. 


Laboratory examination of physical evidence makes it 
possiblso to lmow what happoned, making it unncocessary to 
assume what happened. 


The reasons for which the fecilitics of the laboratory 
have mot been usod moro aro that there is a certain anount 
of orojudice against this type of evidence among old time 
police officers, lack of knowledge of what can bo done, and 
a defeatist attitude among invostigators which causos thon 
to give up bofore oxploring all tho possibilitics. 


The cardinal rule in handling ovicence for technical 
examination is proper proservation and maintonance of a 
reeord of the continuity of possession. Carclessness in this 
regard can render uscful ovidonce valucless. Attorneys in 
attacking ovidonee, can cither disqualify ovidence which can- 
not be proporly traced, or can at least dostroy a large part 
of its ovidontial woight. Evidenco should bo put in sealed 
containers, and cach picce marlod by the investigator. Thon 
in court ho can identify this gun or this lkmifo or this bul- 
lot as the one ho submitted. It is a mistake to try to idcont- 
ify an cbject by appoaranco only, as thore might be many cup- 
licates. Serial numbers should be recordad if there are any. 
The evidence should be in the custody of as few poople as 
possible, so that a whole line of witnesses to identify the 
evidence in court is not necussarye Bullots should be scratch- 
ed with small initials on the base end, cartridge cases on the 
inside, tho serial number and make of o gun should be recorded. 
Pieces of wood or punchos should have labels socurely faston- 
ed to them, Initials shoyld aither be written on or scratched 
in the surfaco of the nbjests. Blood samples should bq put in 


clean bottles with gummed labels attached. If the matcrial 
is to be sent by mail, the package should bo registorod.e 

It should then be submitted as promptly as possible. A re- 
cord should be kept of when tho cvidence was recoivod and 
when it was surrendered and to whom. ‘Whorevor possible, 
photographs should be taken of the scene of a crime or ace 
cident to record the dotails. Photographs make long de-~ 
tailed oxplanations unnecessary and give cach juror and the 
judge the same mind picture of the scenos, while verbal 
testimony creates a difforent picture in cach mind. Thoy 
also tond to unify the testimony of witnessos. Anyone with 
experience in court is well acquainted with the notorious 
variation in witnessest storics. 


There are two goneoral classos of tosts available in tho 
laboratory. First is tho group of invostigative aid tests 
that holp the investigator tremendously in his invostigation, 
but that are not conclusive onough to use as evidonee against 
an individual in court. In this group fell tho following; 


1. The polygraph, or lie detector. The rocords 
themselves aro accurate renditions of the 
emotional stress of the individual beins test- 
cd, but in many cases there will bo stimuli 
that the subject doos not wish to reveal, but 
that might not concern the case at hande A 
fifty cent dishonosty might cause a violent 
reaction in an individual accused, but innocont, 
of a $500 burglary. The accuracy of this test 
is about 95%. 


2 The benzidine test for the identification of 
blood stains. This is a very simple test. If 
the test is norativo, it is conclusive, but a 
positive reaction must be verificod by further 
tests. 


3. The Lungo test for dotoction of nitrate part- 
iclos on the hands of persons suspected of having 
fired guns. This is a very non-spocific tost 
that might be uscful in cortain cases, but that 
should nover bo used in court. 


4. Hair comparisons. Many things can be told from 
hair. First, ig it vogotablo or animal fibcrs; 
sncond, is it animal or human; third, is it from 
nan or womans fourth, was it pulled out, cut off, 
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or did it fall out naturally? Adhering dirt 
might help; the color; the amount of curl 
might bo of use. 


wany microscopic comparisons show what probably 
is truc, but they are not absolutely specific. 
Two samples of paint misht be alike in color 
and composition, but this doos not mean they 
come from the same car. A certain amount of 
judgment should be used in cstimating the ovi- 
dential weight of any evidence. | 


The second group of available tests includes those 
technical examinations that are absolutoly specific; in fact, 
so specific that tho technician can go into court and be cer= 
tain that his testimony is truc and accurate. In this group 


fall: 


l. 
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Firearms identifications. As long as the ovi- 
dence is in roasonably good shape, it can be 
definitely shown that a certain bullet wos or 
wes not fired from a certain gun, and that a 
certain cartricge case was or was not fired in 
a certain chamber. It is also possiblo to tell 
the distance tho muzzlo of the gun was from the 
victim up te about 20 inches, This in many cases 
will verify or contradict testimony involving 
hand to hand strugglose Tho outer layor of 
clothing is nocessary for this tost. Visual 
observation is net sufficiont for this purpose, 
as much of the evidence is invisible without 
chomical analysis. 


A sample can positively be icontificd as hunan 
blood by the sonsitive Precipitin test. This 

is a scrological test. If a sufficicnt anount 
is availablo, the samplo can also bo typcod. 
Samples that typo differently cannot possibly 
have come from the same porson, but samplos that 
typo the same might have cone from the same 
individual or other person whose blood would 
type tho same. 


Many chomical tostse Tests for poisons are 
condlusivos A vory sonsitive tost, the Flor- 
onoe tost, is avitinblo for thé dotoction of 
sominal stainds 


_ . 
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The nany physical comparisons. It is possible 
in many instances to show whethor o certain 
punch did or did not make a givon inprossion, 
whother a cortain pair of euttors cut 2 cortain 
pioce of wiro, whothor two wires are from tho 
somo pisce, whoethor two piocos of cloth are tho 
samc, whothcr two pieces of glass are from the 
SQL1IG Source, otCe 


Chomical tosts for intoxication. Thoso noth- 
ods hevo beon provon tine and tino oagnin in 
yvrectical use. Breath analysis (Drunlkonetor 

to dotormine blood alcohol) shoulc be used in 
tho case of living subj} cts because of oase in 
obtaining tho eae a and spoed in operation. 
A compl ste test and analysis seldon takos over 
10 minutos. Dirsct analysis of tho blood should 
be usec in fatalities. Special bottles aro furn- 
ished on request thet contain the proper pro- 
Sorvativee These ne mplos should bo lent on ise 
and submitted tos tho laboratory as soon as pos= 


Pee ae LEGS + Letont fingorprints should be 
powdered and liftec with seotch tape anc put 
on 2 picce of fixed cut glossy photographic 


papore The teking of proper fincorprints must 
bo taught by dononstration. 


Docunont oxemination. Handwriting for compari- 
son should bo accompanied by as much actual 
tine of the suspect as possible, Comparison 
aL typowritine samples can also be mado. 


The cquipnent fsr infra-red, ultra-violot, and X-Ray 
oxamination is also aveilnablo, but thoir uso is rather linited, 
as most tests for which thoy can be usod may be done bettor 
by microscopic or chonical moans 


Tochnicians aro alwoys roady anc willing to aid in 


this pert of an invostigation, ‘and shculé be considered as 
consultants. 


It is alwoirs bettor to try to uso ovidorcd end thon fail, 
than to nt try at oil, a 
tails that normsbly wuld bo overlooked, 


8 mony disos have boon broken by do- 
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Itaas ‘nich iiay Lo of Interest: 


While the identification of various metcrials cormonly 
oncounterod in police laborntory work is fairly well covor- 
ed in tho goneral crininslosical litorature, it frequently 
becones advisable to obtain somo information on the charace 
toristics and identification mothocs of matorinls not con- 
monly oxaninod, nor usually rolated t» criminal activities. 


It has occurred to us that "THE TECHNICIAN" misht sorve 
as a "cloaring house" threugh which information could bo ob- 
tainod as rogards publications or literature on specific 
naterial which would be of intorost to indivicual technicians. 


Police laboratories gonornally have cn hend a number of 
pamphlets or books, containing information which would be of 
intorest to others. Tho ciffcront leboratorics aro avare of 
cifferont sources fr such litoraturoe Govornniont publica- 
tions, anc governnont testin; leboratsrics, for oxample, 
provide a convoniont sourco for a gront doal of tochnical 
information. 


Other sinilzr sources aro lkmown to our roncorse 


If any subscribor desiros information as to where ho 
can can obtain a cortain type of litorary material, we would 
be glad to print his request regarding it, on the possibile 
ity that other tochniciens would caro to provide the infor- 
matione 


Furthor, if any of the roacors would care to submit to 
us o list of publications ond s:urces of information which 
misht be of intorest to others, wo could sot up a filo which 
would be used for that purp?sc. 

Some colleges anc universitics have in the past issued 
publications of interest. For oxanple, wo have a pannhlct 
issuce by tho State Collo;sco of F rostry, at Syracuse, New 
York, in which the idontification of pine=-necdlos is do- 
scribed. The booklot is vory woll illustrated with numor- 
ous phvtomicrographs, supplomonted by a cotailed idonti- 
fication koye Such a booklet would undoubtodly bo of valuo, 
from the police standpoint, in cortain vearts of tho country. 
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The Suporintondont of Dscuments, Washington, DeCe, tho 
Forost Products Laboratory, Madison, Wisconsin, md other 
sources might bo mantionod. 


Should any of our roaders care to submit such infor- 
mation, it is roquested that a full and complete description 
of the source anc publication bo givon, and just how it may 
te cbtaince. The namo of the contributor will be filed with 
tho material listec. 


- + - 


Ancther arrangonent which might be «f interest would be a 
Sinilar file on apparatus or cquipment, belonging cither to 
individuals sr to leboratorios, which would be for salo or 
GYACCe 

In practically every laboratory there are certain pisces 

ef equipmont which aro n> longor usec, but which might be of 
valuo to anothor department. If such instrumonts coulc be 
exchanged for others, possibly the trade would bo advantage- 
ous to both sides. In cortain laboratorics it would not bo 
legally pormissibls to soll or trade apparatus. Naturally 
it would be the responsibility of the laboratory to ascore 
tein that fact beforo any advertisomont was mace. In any 
event, we coule handle the proelininary cotails through "THE 
TECHNICIAN" nrovided thero was sufficiont interest in it. 
If this is arranged, a filo would be made on the material, 
and itoms printed in "THS TECHNICIAN". Ye wuld oxpect to 
be informed as soon as any sale or trade was made in order 
that the itam could be canceled from the file-list. 

The oditors ecsuld not be responsible for any state» 
monts mado in the advertismonts published, nor in tho con- 
dition of such cquipmont. It would be the responsibility of 
the technicians concernec to accuratcly cescribe their ap-= 
paratuse 

Thero would bo no chargo for tho sorvice, which would 
bo available only to subscribers. 
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TECHNICAL NOTE 


in taking photomicrographs, if it is vossible 
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vlace, an unnecessary lens system is added to that 
quality of the results obtained. The vhotomicro- 
graph can not be better than the quality permitted 
by the poorest lens in the system. A greater num-~ 
ber of lenses merely increases the possibility of 


reflections in the system, and decreases the in- 


at infinity. 
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to do so, the lens of any camera used should be re-~ 
moved before the instrument is used. The ocular of 
the microscope has been designod for use with the 
objectives supplied. By leaving the camera lens in 


adding a poor lens, increases the possible internal 


ok 


already in use, and one which can add nothing to the* 


tensity of the light striking the negative. If the * 
camera lens can not be removed, it should be focused* 
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TECHNICAL NOTE 


The terms "depth of focus" and "dopth of ficld"; 
are uot synonomous, and one should avoid the use of * 
referonce to "depth of focus" when actually dis- * 
cussing deoth of fiold. « 

"Depth of field" varies directly with the anglex 
formed by light rays ontering the camera lons from * 
any ono point in the ficld of view. The smaller tho 
angle formed by these rays, the greater the dopth of* 
field,--that is, noaror and farther objccts will be * 


in bottor focus than with a larger angle. * 
"Depth of focus" refors to the distance ovor ~* 
which the negative or ground glass can be moved * 


(with relation to the lens used) before an object 
no longer apnears in satisfactory focus. 

This factor varics directly as the angle form= * 
ed by light rays striking the negative aftor having 
passed through the lons. 

The shorter the focus of the lons, the largor 
this lattor anglo, and the less the depth of focus. 
(lens diameters boing identical) 

(Tho depth of ficld of two lonscs may be 
idontical, yot tho donths of focus quito diffcront. a 
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OF INTEREST:= 


THIS PUBLICATION, AS HAS BEEN STATED IN THE INTROOUCTORY 
COMMENTS, IS DESIGNED IN THE INTEREST OF THE LABORATORY TECHNIC LANes= 
NOT THE CRIMINAL INVESTIGATOR GENERALLY, WE HAVE RECEIVED A NUMBER 
OF REQUESTS FROM VARIOUS SOURCES FOR A COPY OF THIS PUBLICATION, 
SOME OF THESE REQUEST§ HAVE OBVIOUSLY COME FROM INDIVIOUALS 
PRIMARILY INTERESTED IN INVESTIGATIVE METHODS AND PROCEDURES, AND 
ALTHOUGH THEY WILL BE INTERESTED {N TECHNICAL DATA TO AN EXTENT, 
WOULD PROBABLY LIKE SOME INFORMATION ON LESS TECHNICAL MATERIAL THAN 
WOULD ORDINARILY BE INCLUDED HEREIN. 


IN ADDITION TO THIS PUBLICATION, PUT OUT BY THE M,S.H,P. LABS 
ORATORY, THE DEPARTMENT ISSUES A WEEKLY BULLETIN WHICH IS SENT OUT 
TO A NUMBER OF LAW ENFORCEMENT AGENCIES, IN THE PAST IT HAS LISTED 
STOLEN AUTOS, PENITENT LARY RELEASES, ETCe ONLY. BEGINNING WITH THE 
May 7 BULLETIN, AND CONTINUING INDEFINITELY, A SINGLE PAGE WILL BE 
INCLUDED IN IT ON CRIMINAL INVESTIGATIVE PROCEDURES, HANDLING OF 
@VIDENCE, CASE REFERENCES, ETCe, PREPARED BY THE PERSONNEL OF THE 
LABORATORY, THIS MATERIAL WILL BE MRMAEOGRAPHED, IN THE INTEREST 
OF OUR SUBSCRIBERS, WE WILL INCLUDE WITH EVERY ISSUE OF "THE 
TECHNICIAN" A COPY OF EACH OF THESE WEEKLY NOTES, ACCORDINGLY 
EACH MONTH THERE WILL BE EITHER FOUR OR FIVE PAGES OF ADDITIONAL 
MATERIAL SENT OUT. MANY OF OUR READERS WILL PROBABLY FINS THAT 
THESE NOTES ARE ON MATEIRAL WITH WHICH THEY ARE ALREADY QUITE 
FAMILIAR, AND THAT MAY BE OF LITTLE OR NO VALUE TO THEM, TO 
OTHERS, HOWEVER, THEY WILL PROVIDE A CONVENIENT AND CONCISE SOURCE 
OF INTERESTING AND PRACTICAL INFORMATION, 


IT 1S TO BE UNDERSTOOD THAT THE SUBSCRIPTION FEE TO "THE 
TECHNICIAN" DOES NOT OBLIGATE US TO FURNISH THESE EXTRA NOTES» 
THEY WILL BE SUPPLIED, GRATIS, TO EVERY SUBSCRIBER SO LONG AS WE 
CONTINUE PRINTING THEM, THEY ARE NOT TO BE CONSTRUED AS A PART 
OF "THE TECHNICIAN", NOR AS NECESSARILY FORMING A SUPPLEMENT 
TO IT, 


THE EDITOR 
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A number of letters have been received by the 
editor, in which comments and ideas have been ex- 
pressed both as to the contents of "The Technician" 
and the idea behind this publication. 


For our convenience we would appreciate it if 
writers of these letters would, in the future, 
include a note granting or denying us permission 
to print such comments in "The Technician", under 
their names, , 


Probably some of these letters would be 
written directly to the authors of material con- 
tained in the publication. If so, it is requested 
that a duplicate copy be sent to the editor in 
order that the views exvressed may be presented to 
our readers, 


A Letter to the Editor: 


John E. Davis 
‘ Missouri State Highway Patrol Laboratory 
Jefferson City; Missouri 


My dear Mr. Davis: 


I am taking advantage of your invitation to submit comment 
and criticism on your article "The Identification of Seminal 
Stains" which appeared in the first issue of The Technician, 
& copy of which I was‘very grateful to receive. 


No question is made of your tests used for identification pur- 
poses, However, the logic underlying your arguments is not 
within the ethical boundaries enclosing the police laboratory 
technician. First, the only reliable and accepted test for : 
the identification of seminal stains is the isolation of at 
least one complete spermatozoa identified as such. As you 
say, and in complete accord with your statement, it is often~ 
times very difficult to identify a sperm cell due to the pre- 
sence of contaminating material. However, the police lab- 
oratory technician is not an ordinary scientist. He is 

bound by the rules of evidence, by laboratory ethics and by 
scientific principles, all of which definitely oblige him 

to an honest and unbiased opinion as to fact. He is not per= 
mitted to allow any prejudice which has been formed by police 
information to entor into his analytical procedure. Many of 
our present day experts havo that failing in common, Through 
information gained by the police investigation prior to sube 
mission of ovidence to the laboratory, they have alroady form- 
ed an opinion as to the guilt or innocence of the person unde 
suspicion. In the great majority of cases that pre-formod 
opinion is a correct one due to the excellency of the police 
investigation. However, in all honesty and sincerity both to 
the person charged with tho orime and, most of all, to him- 

' self, the technician should be guided by his scientific re- 
sults, 


Let us for the sake of discussion present a hypothetical 
case, one very similar to those handled by the majority of 
police laborstorias. 


(28) 


A man is accused of a sexual crime. Through excellent po- 
lice investigation he is arrested and gives a statement to 
the effect that he is the guilty party. Ina caso of this 
nature the evidence might consist of the stained under- 
clothing of the victim and perhaps the stained trousors of 
the defendante Both of theso articles are submitted to the 
laboratory for tho purpose of idontification of seminal 
stains in order to corroborate the defendant's statoment. 

In this instance, perhaps due to contamination or porhaps 

due to the azoospermatic condition of the defendant, no 
snermatozoa can be identificd in microscopic oxamination. 
Howover, we may have a positive fluorescence test, a posi- 
tive Florence test, a positive Barberio test and many other 
tests which may, under those conditions, be positive. In 
this instance the laboratory technician would have a per- 
fect right to state that the man ws guilty by virtue of 

the police investigation, and not by virtuc of his scienti- 
fic findingse His report should state that he obtained 
positive results in all of the so-called preliminary tests 
but was unable to identify spermatozoa. Thoreforo, he can- 
not definitoly state that it is a seminal stain but there 

is much indication that it could be a seminal stain. Taking 
this honest viowpoint, tho technician is permitted and should 
give testimony to that effect. We must remombor it is not 
the function of a police oxpert to state whether or not a 
man is guilty. His testimony is simply a description of the 
condition of the ovidence submitted to him and the signifi- 
cance of such condition of evidence. It is, always has been, 
and always should be the function of the jury to draw con- 
clusions from the testimony of the experts appcaring before i- 


From & personal viewpoint, the police laboratory technician 
should remombor that ho is in a highly specialized ficld and 
that his ambitions are the establishmont of a carcer in that 
highly specialized ficld. It has bcen proven by the passage 
of time that a caroer built on a foundation of truth and 
fronkness of opinion is much moro sturdy than that based upon 
unsciontific methods, projudiced opinion and perhaps illogical 
rensoninge 


In your discussion of the identification of seminal stains, 
you omitted one of the most recent advances in such worke 
That is, the immunological reactions, Several of our fellow 
workers have presented papers on this subject, However, in 
discussing this roaoction with them their honest opinion has 
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been that at the present time, it tends to be a reliable 
test of identification. Tho difficultics cttachod to it 
are chiefly found in the preparation of tho precipitin 
serums. The spocificitios of the tosts have beon checked 
and are found to be worthy. Of course you realize that 
the principlo is based upon the spocific antibodies which 
are present in the body secretions, which fact is takon 
advantage of in grouping roactions. Prior to the wor wo 
were in tho act of preparation of the serum. However, 
Since the event of war, conditions in the laboratory have 
changed considerably so that wo have been unable to follow 
up our anticipated research, Howovor, litcraturo contains 
many refcronces to it. 


Spoaking of litoraturo, I heartily recommend to you two 
very complete works on identifications of seminnl fluid 
stains. (1) Pollak ~ "Somon and Sominal Stains", which 
appeared in The Archives of Pathology, Vol 35, No. l, 
January 1943, and (2) Woismann's "Spermatozoa and Storil-~ 
ity". Both of these articles contain prolific references 
to other literature. You will find from an analysis of 
both of those articles that tho only accepted and reliable 
identification of sominal fluid stains is the isoletion of 
sporm cells. 


I wish to point out that the above expressions of comment 
are purely porsonal,. 


I would very much appreciate a response from you containing 
your comments and criticisms. I am pleasod with the invita-~ 
tion to comment on your article and wish to point out that 
it is purely comment on the subject and not on the author. 


Sincerely yours, 
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